Effect of molecular crowding on the enzymes of glycogenolysis.
Cell cytoplasm contains high concentrations of macromolecules occupying a significant part of the cell volume (crowding conditions). According to modern concepts, crowding has a pronounced effect on the rate and equilibrium of biochemical reactions and stimulates the formation of more compact structures. This review considers different aspects of the crowding effect in vivo and in vitro, its role in regulation of cell volume, the effect of crowding on various interactions, such as protein-ligand and protein-protein interactions, as well as on protein denaturation, conformation transitions of macromolecules, and supramolecular structure formation. The influence of crowding arising from the presence of high concentrations of osmolytes on the interactions of the enzymes of glycogenolysis has been demonstrated. It has been established that, in accordance with predictions of crowding theory, trimethylamine N-oxide (TMAO) and betaine highly stimulate the association of phosphorylase kinase (PhK) and its interaction with glycogen. However, high concentrations of proline, betaine, and TMAO completely suppress the formation of PhK complex with phosphorylase b (Phb). The protective effect of osmolyte-induced molecular crowding on Phb denaturation by guanidine hydrochloride is shown. The influence of crowding on the interaction of Phb with allosteric inhibitor FAD has been revealed. The results show that, under crowding conditions, the equilibrium of the isomerization of Phb shifts towards a more compact dimeric state with decreased affinity for FAD.